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Question 1 [5 marks] 

Write a Matlab function called my_sum that accepts a single parameter x. You may assume that 
x is either a row or column vector. Your function is to return the sum of the elements in x. If 
x is empty then your function is to return zero. You may not use any of Matlab’s built-in 
functions. 


Question 2 [10 marks] 


(a) Explain why it is necessary to pivot when performing Gaussian elimination on a digital com- 
puter. 


(b) Present an example of what can go wrong when pivoting is not performed when performing 
Gaussian elimination on a digital computer. 


Question 3 [10 marks] 
Except in some special situations, when we solve the linear equation 


Ar =b 


on a digital computer we only obtain an approximate solution «* = x, where z is the exact solution. 
Since we are using the computer to solve our system, we do not actually know the exact solution x. 
Therefore, how do you determinate how good our approximation x* is? One method is to consider 
the residual r = b — Ax*, and if |r| is below some pre-determined threshold then we declare that 
our solution is accurate enough. 


(a) Provide an example of a 3 x 3 system that shows that |r| can be very small while |2* — z| can 
be very large. 


(b) How can we tell whether we are possibly in such a situation? 


Question 4 [10 marks] 
Write a function called bisect that accepts three parameters f, a, b, and tol. Your function is 
to perform the bisection method on the function f, assumed to be continuous, starting with the 
interval [a,b]. Your bisect function should check whether this interval is a valid starting point for 
the bisection method, and if it is not then it should raise an error. If the starting interval [a, b] is 
valid then your function should perform the bisection algorithm until it has narrowed the interval 
down to an interval whose width does not exceed 2tol. 


Note that the width of an interval [c,d] is d—c. 


Question 5 [5 marks] 
Newton’s method uses the iteration 


In41 = In — fila ) 
n 


to attempt to locate the zero of the function f. Explain where this formula comes from. 
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Question 6 [10 marks] 

Write a Matlab function called gpa that accepts a single parameter scores. You may assume 
that scores is a row or column vector of integers between 0 and 100, inclusive of the endpoints. 
The elements of scores correspond to the final percent a student received in a UNE unit. Your 
function gpa is to return the grade point average for this student. The following table shows the 
conversion of a percentage score to a grade point: 


Percentage score | Grade point 
85-100 7 
75-84 6 
65-74 5 
50-64 4 
0-49 0 


Therefore, to compute the grade point average you are to convert all of the percentage scores in 
scores into grade points, and then return the average of these grade points. 


Please remember- This examination question paper must be handed in. Failure to do so may result 
in the cancellation of all marks for this examination. Writing your name and student number on 
the front will help us confirm that your paper has been returned. 


